Electrospun nanofibrous matrix improves the regeneration of dense cortical bone.
Numerous in vitro studies have indicated the potential of using electrospun nanofibrous scaffolds for tissue regeneration. However, few reports have demonstrated their utility in real tissue repair models. The present investigation tested the hypothesis that electrospun poly-L-lactic acid (PLLA) nanofibrous membrane leads to dense cortical bone regeneration and improves the efficacy of currently-used collagenous guided bone regeneration (GBR) membrane. In vitro, the function of bone marrow-derived mesenchymal stem cells (BMSCs) on nanofibrous scaffolds was evaluated. In an in vivo experiment, large bony defects were created in rabbit tibia and treated with a nanofiber-reinforced bilayer membrane, nanofibrous membrane, or collagenous membrane alone. Three and six weeks after operation, bone defect healing was assessed radiologically and histologically. In vitro differentiation studies showed that BMSCs had much higher expression of Runx2 and collagen type I, alpha 1 mRNAs, when cultured on nanofibrous scaffolds. The radiographic and histological data both showed that the group treated with bilayer membrane had more bony tissue formation at 3 weeks. Moreover, at 6 weeks, only the bilayer membrane-treated bone defects displayed better regeneration of cortical bone tissue, whereas in the other groups the defects were filled with spongy bone-like tissue. The results demonstrated that electrospun nanofibrous membrane improves the regeneration of cortical bone, suggesting that this type of membrane can be combined with current collagenous GBR membrane to improve guided bone regeneration technology.